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(57)Abstract: 

PURPOSE: To furnish a structure of a semiconductor 
integrated circuit device and a manufacturing method thereof 
which make it easy to take a GND potential of a 



semiconductor substrate and which lessen the resistance of the 
semiconductor substrate and reduce a chip area sufficiently. 
CONSTITUTION: A P-type high-concentration impurity 
diffusion region 2 is formed on a P-type silicon semiconductor 
substrate 1, a P-type epitaxial growth layer 3 and an N-type 
epitaxial growth layer 4 are made to grow thereon 
sequentially, a P-type high-concentration impurity diffusion 
region 5 extending from the surface of this layer to the P-type 
region 2 is formed and an electrode 8 of a GND potential is 
fitted on the surface of the region 5. The resistance of the 
substrate is lessened. 
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(54) [ftQUO^ft] *#^*fllH]i^lgSO t -?:W$!ijt^ 



(57) CUM] 

rot/*] ps^u n >f»*»s i c piiai^ 

fii3SO:NSltf^ + ->t;«SI4SI8MSS 




1 

tamm 1 ©* 1 #tti!fts&7tt4i9*i;ttffi*±c«Mfc£ 

nfc* 2 8ts-> U3>iw+->t jpj&Kn <t . 
jurists 2 ®«s -> u 3 >x tf * * -> * ;n*ftH©Bfj£© 

fctf ©s&W* e>lWfE#j 1 ©SI 1 «MB3!lg*&7tt4ft&tfc 
«*fc:*r-5SB 2 ©fi 1 VCSiftSMCTffifeffiltffitt 

MISSS 2 ©85 1 *«S!ffiS£7ffi4J!Jtt1MRtt®£9l;:« 
AiSdCTtt4fe&ft «Hft i tfrE* l *«S 5"J 3 > x if * 

»*« 1 tcflam©*#ft*«i5]gseM„ 
/*«jBoaiB*» 1 ©m 1 mnmmm&^¥oi& 

> x V. 9 + -> r Jl'fili* Jl t T- ffl £ ti 3 siepfctt * Btft 
»itT5ll#fl 1 Xttl»#« 2 {CfS®©###*^[H] 

gfl©T©SI$#©ljfIfE3§ 1 ©S3 1 ««Siiiiig^*iS#!&«t 

tzmim 3 icfs®©*»ft*«[UHSgBo 

n > x tf * * -> r )n&&m t mmm 2 mn.m -> u a >x 

*a*^tt*t£«iH*i. ci©^2#a^iisj§saj^*- 
^tt»tt«E«l«K:»ttL. «iie«2#ttM->Un>xhf 

ESS 2 ftl ■>U3>xW+->t ra ©^® teg 
U)t5l2 ;r©x5s/*H«£H*.» SftflE 

ffi 2 -> U 3 > X M s> * -> V ;Ufi£SJf ©31® k • tti 

*KE«©¥*#*«i§ig&£B. 

[HI#JIi6] ^1««^->U3>^#S1S©SSM 
KCR^JB 1 ©S5 1 #«S!!a»«5p«»*S*««*»l« 

MIBffil«}«l««S!fffllMe7ffi«itttt«Itto±lc. C 

©?g 1 ©SB 1 ®m^itSi@af^Fl5E^lte«c«*S<fc D^FfcEfj© 



(2) #ga¥6 - 2 13 6 5 

2 

a©te^SBi&€s^>U3>xtf^*v^w#giS£» 

»E*l#«ai'U3>xfc;^*i>-v;^fiJB©±cJS 

2 -> u n > x tr ^ -> ^ ;pfiRfi e * BfiR-r s ie 

ttElB2#fliav'U 3>xh!^*->ir;l'riE*JBlO«ffiA» 
e»TM^SS£«T^-<h»CJ;oT, flftEft 2 JWtfiS' U 

3 >xtr**3/*;pjifcRB©*iBj&»5i»Efli 

«s*tt#rit*«* k» u me«i 

;o cfcO^FMt)jia©i«^^2©^i#f|Si«jg*^M#)fe 

h**s 7 ] mi mmm -> u 3 >#^sis©s®m 

flEOK^JB 1 ©If? 1 WHM^iigS^M^l&ltM^^Jfi^ 
tsifii. 

©g§ 1 ©S5 1 #«Sia«ft7tt«il&1R«tt<l: 0**Mb» 
*©ftt»JB 1 *MtS->»J 3 >x if + )l>tit-&m&& 
20 ^tSIit, 

l»Eflil*«S!^U3>xe**->**jat*JBf;:. S2 

mmm^mmm^^f^mmmm.£ zom 1 wis;/ 
u n >xtr^->*;HSfiB«fc 0 5Ftt»«flE©?Bf«r»a 1 

*rE« 1 -> U n > x t; 9 * -> r © _k fc. 

jg^©fi^^2#a^->U 3>Xtf^^->A'^g® ; & 

30 jufiHSfS 2 -> U 3 > x t? 9 * -> v j£ A JB ©^® * 
6»l»*a!Ttt1l!l**61KbT. MESS 1 flSlSft 

««a**«*«rE* 1 ©^ 1 nmmmmepf 
*6«tt***t»tt-r*i:*»c. c©mi#«MiS?sa 

®>i&mmt£ t x-mfs. s n * » 2 ©m 1 #«Sitsss^M 

i»e« 2 *«a -> u 3 ■> x tr ^ * -> - v ^usi «c 
40 «a!7ffi« u r we* 2 «m^i^ssa^*-^iS56 
ic*i*ir ^> 3 1/ i/ ^ «tJA * je^-r 

«lE' , «-^«*K:«2#«fi^tt»Stt*UT. IS7 
?ltlE^ 2 off 1 «tt£tt»&7tt4fett1MI!*&lHrEffS 1 

««s -> u 3 >x tr ^ * -> ^ ;u^fiiB 1 1 «t o b sn-s 
m^F-mmz. z\n<bx.s.-y?m®.. ^-^ss^i/ 

50 xetft«*Tt»*Ct*«f»tf **#«E*«@B6* 



3 

[0 0 0 1] 
[0 0 0 2] 

[Se^WSffi] fi£3fc. IC^LSI tt£<Z>¥«ttft8tl§l 
u - ?*t£i;&H «fc o Cjrp^IBMttS 

5. ^m#8§«, 'J 3 >*B£ 

s^-r-s hi/ >^T-f y i^- -> 3 J&ffHC&o T 
l3tt««OBflBH*BI8t*-r. C©¥»fle*»ia»« 

(tTF> P§!»«£^5) lifW±©N"SyU3> 

ftltt (UT. P + Jfttt«*i^5) 5 

T. ^CPISSltP + fii[M5i:Ti$ni.^ 

[0 0 0 3] COSfH^l^tCfc^T. PSIfiliNi 

ICJg/SSn. ^©«g«ESffltT«t-5ICPS / <-Xfl«4 2 
**JgfSSnTt»S. u©ifi«4 1. 4 2 A^fSttlTilS 
affi^#lSS»N + 3ki7^m^4 3*«»ri£atl, c 



(3) 4$SI¥6 - 2 13 6 5 

4 

£ffi*JSLTP + t£&Ml£5£-gB@gai-r5. 00 
Afcf. S i f>L<«C u^t*^-&tr7JP5x^A-&^» 

P + fe«(«i£5 

[0 0 0 4] ->'Jn>i:T;i/5X^Atd^itlg}^fflT-5 

tt5©IBK. »£tt«S'b;fc&TA 1 i £©££ft 

IC&A^M 'J A'J T 

/o ^^jutuxtt, w, m o©£ 5 frigate® ^rov 

^^^Sffl^SClifeBltgTfeS. f4jltf©fcftl:P 

20 PNjg-g-ft-gtlCJE^T^TS:^,, 9 COSR^Ftt, PN 

flE^iMWH*-C** P + ftfl«5 fcGND«tt<B«K 

8 4g(SlTl-^. ^9tt^5t5»hlx>^7'fy W--> 

©KffiB*iiVr. 18Ttt. S?iHlgffitttt. P + i£« 
ffil#5£ig^#ftt#U£<hU £©P + *£«**5K:tt. 

pus i *^®*^GNDm*i[c-r«fc«e)©«ffi*^ 

JO [0 0 0 5] ai^flHiCtt. 9SfflHTl>5. 

e.nT*30, ^©rtSUCtt, #UyU3>9 l**3c*£ 
ntl>5. ^LT. h^>?fllfiK:tt. -> 'J n >«{fclR 

9 2i«Msn5. m^mms.. ccohu>^9 tpi 

+ fe«tffi*£5«, -t©smw**fc:»J*sn*. 
[0 0 0 6] 

[fSW##ftbJ:5£-r*«MI] tt*PS!aS«*GND 
40 PS»«©l*3«t€ttMfCgE«!*nfcGND«(i©ftS 

fS6ffi«^6«SBHtS*fflv»TGND«(fl:tcLT^-S**, 
f6S«dft/MfiC#PA6n. 4TOPN»6»i»«l:«a 
y k--> 3 >#^©¥#tt&Rla]tt&B-?tt. &mT7ik 

LfcGND*fiO«I*«»*aft4 P + $£$Cgl«c5 £3?t 
50 f7^0B**tU:«i:9TL*5. 



5 

fcfc. £©P + t£Efc#liat5£®/Sb&^T. hl/>f 9 
F*3S$©#U->'Ja>9 lSGNDitCtgSiPlI 

is 1 1 & mm.&) k mm? % mm t b xmm -r s - 1 t> a 

3> 9 1 £©&*&, #'J->'Ja>9 l i:PMS«l <h© 

3 v » 7- 7® Kffi/h £ n & ss^g 
©flfitfc J: S t>©Tft3., 

CO 0 0 7 ] 

[isjg£8?s*T3fc#>©^is:] T%&%omm<n 
s i #msi-> u u >^##»is t, mflEff i mmmzs u 

n >¥##a^©*®«*K»fi!tSftfc* 1 ©JB 1 #« 
3!ffi&ft7tttt&tttffttK£. MESS 1 ©US 1 $flilie 
«*tt»«fMR*±CJEaasnfcSI 1 WfU 3 >x 

*">*;i/ric*i»©±c»j«an&JB2#*S">U3>x 
;m**jb£. jifrES2igm§)->y 3>xtr* 
4 i i^;uj&gii©Bif^©W£©^®;fc | =>iifjEis i ©s i 
#«ss»**ttfcffi«»WK:«-r as 2 1 

JlM&7ffi4fe&ttffll*£. tflES 2 COS 1 &«3!jftil& 
S. «ME¥*#**lciltre*S 2 COS 1 SttSliftSdCTffi 

®j&mm®tmmm 1 #«m->u 3>iH^+->tM 

[0 0 0 8] #rffiS2#«a->Un>xtf^^->^;^ 

«»©*iB*»6«E» i ©s i ^m^iaiitaTM^tea 
«* car * f- u >3M*jft©* : Fa***«fli*. c © h 

U>^«a^*^#««Wt£tfrE* 1 #*S1->U 3 >x 

©^fHWtcKreasfEitt^swjaEra n <t % wffi-c 

ft*. mffia^HMRttSflMET* hl^>5 1 J£g|5©T© 
SR#©]ifJES 1 ©SB 1 8«$iffiSft7tt4fettttffitttt7- 

IB i JitiES 2 -> y n >x tr * * -> * j^tf <h © 

U fldES2#«S>' l J=i>xtf^^->^;Pfi£gS©^ 

fc. C©x= -y^ffl^SrH*-, DMEJB2#*S!>'U:J> 

x tf ^ * is \ ;us«js ©s® k tst tar <s ^ - x sua £ £ 
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[0 0 0 9] #f£f3©¥g#*«B&&B©§li6:#ft 
tt, Sl^«M->Un>¥##SK©S®mtSIC. *© 

1 ©SB 1 tttt£ift«tfR:Mft&tfcffl*&«Jft-r«X?l 
t, InlESB 1 ©SB 1 ««£ffBft^4ftttft<H*©Jb 

*S*«S©fi^« 1 W1tS!*>U =i J-iKi'+J'rW* 

»*w*r*iet. «re*i**s->un>xfcr^+ 

io ->-v;i/^B©_htcS2#mM'> | J=i>xtf^^->A'JU 
tSfis^Mtsist. ^ias2S«M->'jn>xif 

* * -> *• ;n*ft B ©S® 6 ^M#) £&«-r 5 c <h tc «t 
oT. iES2JSIS->iJ 3>Xtf^^'>^;^SS© 

*m*»6WEfB i ©sb i mmm^fm^mmm\zmv. 
rnmrn i <fc o 7ffi«i»ft©n « 2 © 

jtW5Ct*ffi 1 ©WatbTViS. 
[0 0 10] Sfc. Sl#«^'>'Jn>^#«:S«©^ 

20 yommviis^m 1 ©s 1 mmmmmm^M.®>t&ffi.mm.z 
Mt^iii. mmm 1 ©s 1 mw.®.H6mm^mvo& 

*««©±»=, C©Sl©Sl#^fliJ§ffi^«3t£«( 

>xtf^^->^j^5B(c, ffi 2 WtS>ffiSftJ£&»7 

!$.-B:m <*: 0 7M4toiRft©i« v^fB 1 9Mt£;ea&Jl&*7 

3>xtf^^->^;P^S@©±(c, MES2#«Migj§ 
50 **a*^«*l^*tt«t03F*S»«*©fit»«2il»fl 

es 2 -> U n > x tr * * -> i- ji/^ss ©^® ^ e> 

a*^*fi«»*S*«**WE* 1 ©S 1 #mSiiS5ig&^iise 

j^*^tt*tt««*ctttt-r4* i mmmmmm^mm 

*^tt*tt*««fci»E* 1 #tt^Ki@J£«&^Fiis6% 
t TfllriE S 2 ©S l w& 
40 a*««ewjaEr*iet, «rEJB2»*ai5'U n>x 

tr * * -> V CJB 2 ««97Fffi«) Steffi b T»E 

S 2 #«S)ffi»ftJij&^*S«)tt1KfH«K:tttt-r a 3 u 

^^it&wrsiii:, «rEJB2W*S^«J=i'>x 

X*«*»«t4Iit. tflE^-Xffl^lcS2©tt^ 
5Rffi*fttt*UTX3 y ^IRKtSMtSIii. ^E 

s 2 ©s i ®m^itsjSft^M#jffimM^<hflfiES i mm 

50 Mt^ttSyH*-? h5>-^5'S:Mt5Ig 



7 

t* 1ATI>4 C i 2 Ottlt l/TH 6. 
[0011] 

»*GND*ttO*«K:»ttbfci|£#*|caS«ftffl^*C 
[0 0 1 2 J 

T5. ST. H17>SB4*#»BLT3Sl©»Mi«fttt 
UH"*"*. Bl«. PN86^4«l«iftO**<«IHIElllS 

«) It, PS*««iB©£iBlc»riESft;fclSl ©P + 

^$nfcP _ M-> , Jn>xfcf^ + >'^;i/^H 

T, PIxb!^*->tMIItV^) 3i. -to?±tC 

+ &mmm 2 tears w^a*©?^ p + 4k**h*. 

©psiitrj'*->tMfii3 fcp + ttttfjc*5 i-PH 
sns^fWM^titfeD, p + ttttiw«5tt, 

J&;*n-5i;?tc. P^xe^^->^;Ufi£fiB3»CNMiS 

[0013] it-ii 1 -zxDmf-m.mz 1 -Do>Nwm& 

X^«ins. NIIi7^ft«4 1(i, N^Xfcf 

Htr=fc^lCPM^-^M^4 2Wt3nTH5. CI CO 
M««4 1, 4 2rt>£^nTii5j*i&^M$)?»lgcoN + a 

ENffiaa**«6k:»ttati-50Tr. ni/f^m 

te, £C0NrfiJSiA*M«6STI£ttLTV>S;i£fCfc 
!6»«7K«feoT«BSnT4J0, Sfc. HOlMHMt 

M7it ->U3>afl:«l7 1 Ki^TMsn 

TV»*. *T»@IM^Tfe^P + i£itMtS5co«ffl^^ 
BLT^*ttfl:fflt7ij«fctf£fl:g|7 ift£0>£l*lteffi 

£— SBStb-r-S. ^-co&. 0J;Lfcr, S i fcKttCufc 
&***tr7;P5:=*Z>6&©ft«8*Sfl:«7 l±fc# 

JjJcU 3>*? hft£jffiLTP + &mM#5 tgeigrr 
•5. ->'Ja>t7';i/5X'j7At^iaS^ttT-5)t3>5' 



(5) $SBB¥6 - 2 13 6 5 

8 

[0 0 14] AUT^^JI/tbTtt W. MoC0«fc:5& 
S5l»^JS^CO>' l J-y--f H, T i NCOcfc^/^Yt;^^ 
f*«ffll>5n5. NiI5y?ffl84 1. PI 

sat. cn6i«it««i:wi!tsi5 7!?fii8 

1. ^-XtI8 2*5j;U:a Ui7^«M8 3£^{tffil7 

/0 ffl^T"bfi<, Sit, ltfrlEA*'J 7^^Mffl^5utfc 
nJf&T&S,, MG«S8a. GND«&lC&oT:fcO. 

a^aiiflratTa* p + «tMww 5 ^iltpiis 1 

ttGNDlttCftoT^S. dC0J:3f::3F£2*SSC0fcg> 
t P N*^i*6tSEt*« ^TPSISSG N D 
ft&K-r&Jj^r. ¥W**«rt«5lCP + tttMW«5£tt 

«w i- »m * n •& sta © /h s t> p + mmmm 2 3 

[0 0 15] t3«r»Tf. -<O^JS^Jc0^lit#:*^[l]i?S^® 
10. 16~15. 2 4mmf, $*|5 4 0 (tmS. ifi2 

~6 Qco^x-A*fflv»s. '<r)^mPfm^<n^m.^m 

ms.. lxi0 15 cm- 3 gSt*5. St*. PSlfil 
CO^ffi^ffil-BSG (Borosilicate Glass) 

0/imigfg. #P>IS* ! lxi0 18 cm" 3 ~lxi0 
19 cm- 3 eScOP + t£Sj^2 *«M*T3. B S GJKfl> 

aawffitp 2 sjemst* c t^iiiET?* 

^TP + WSlffiM.2V>mm±-\zmi£ifil 0~2 0 «m@ 
ST. ^*£#JlESi:»flE 1 x 1 0 15 cm _3 igScOP^Xtr 
^ + ->tMS13$Mt4 (02) . O^IC. C1C0 
Pi!xt*^^^^;PBJt*JB3oaiS»»k:^:*g»**6tt 
LTPffiWS**&**ttttlK«««5 1 tN^iijX*- 
Mi£6£ffi*f£-r-5. "3«fC. PSJxtf**->YJMtgJB 
3CD±fC. 3p*fi**H-7*LfcS i H 4 ^^/t£*<e« 
IT 2 ~ 3 0 u mm. if S L < « 5 ~ 1 5 At mSIS, 
^M^SKl x l 0 l5 cm~ 3 gScoNMxtf^^->^;P 

o«s«*{ttt7*«»tT*#*a**»iara (0 

3) . 

[0 0 16] OffC. N^Xtf^^->^Jl/^5B4t0S 

Ht>SAl„ OUT*. JRtoftefToT*^#««l* 
fcfcSP+ffi*** 5 P +*£««* 5 tt. 

PIiSi?Sl£lii^*-^iiStfe*£«M*S5 1***.- P+fem 
«tt2KST?a-r*. CW&KLT. ^##»«1CP + 
t£ttfH« 5 t P MX fcf * * -> ^ 3 \z «t o T ffl S 

50 n. "NS!ajA«L®«6S:*-r4S3^ffi«d^fi)t$ns 



9 

<H4) . |ft»BMttt7 0«lBC->'J=i>SI<t«t7 l£ 

> if l r n 'ax tf * * -> )],&■& m 4 & gp^w iz m m 

U NiI5'^Ig4L P^-XMJst4 2£<fctf 
Nffl«ii*.««6fcSE«r«NS3U^4'««4 3£ffi* 

K>ttffi8. IS>y?(g8L ^- X«® 8 2 * .fctfn 
WjrjMtff 8 3«I*RltX/H#-5 h5>S?X*ft 
^fi. (01) . 

[0 0 17] B5 7!rSB7*#BaUT*2©HIJfi 

«*«WJ-<5. H7H. hl^^T-f VU-y 3 >«j£ 

fi£«B3i. 3 CO±ON5!zi;j'*->tMfi 

<, ^2 0 wmSSfflTtf enx*3D, ^©rta&tcte. 
#U->Un>9 ia<3c8t£*ro>-5. fit, Yvyj- 
<sm\z\t. ->U3>«<t«9 2**»(atan*. annum 

[ooi8] ^©^®«i;;w*-7h7>>'x^*5 

4 1. 4 2^e.«nTiSsas?PMtij§sroN + n 
It4 3^M$nTl-^. CCSS4 3I1 atriaN^ 

VttS&i*. «*.tf. s"ja>»fl:Bta£oi6«»7 2 

lC<fcc>T«*83tlT*3 0. CWif6ijtKftM7 2 

ti. 0d*.fcf. ^'Jn^tlfi? l CioTfigsntu 
P + J£^*S5rog®*®SLT^€>^CM7 2*3 
«fctffiflJR7 ifc£<B|ftlM8ft»$mK:i**0. 
* h?Lft^fi£LTP 5 *-«IUt*. 
ft. S i %>L<ttCufc£ft£tr7Jl'5=:#A 

8 ftgftBI 7 lJilc^figL. n^^hftft 
fflLTP + i£St^5igi^-r-5. OUT. NSI5 7 



(6) *$il8¥6 - 2 13 6 5 

10 

4iS7^tI8 1. ^-XiI8 2*5=t;r>*n Uf?n. 
18 3£gft;JK7 1 _h£®jjrr*. 

[0019] z.o)^mmx-\t. Piaii4tffl^6G 
ND*ffiK:-r*&*©«a8*j«ttXP + «:«lH«5tt, 

/0 *©TP + i^fWK2tt»*ttB&-j\ ttJB^vTTHW 

[0020] o^ic. z.<Dmmm<D^m-wmmm^m 
sr* (as) o fi/t. N^xt^^-wn^n 4 

B#{c. PiW5 1 ©L^tHL<fcP + t£i8:M*£2 £t>}g 
S i C 1 4 . SF 5 ^©#XT?¥ 
Jg*ttfcM'>^9ft»js)E-r *. P + »*fil*2*«M> 

9|*3^tC. f&SHttCfcOv'J 3>&{t§l9 2 ft 

9 1 ft**UThk>?9rtftiffi&tr. d©jpiJ^Un 

T^IX-yf>y (Xy^/tydO LT'FB&SMi'ttlifc 

[0 0 2 1] $ £ lC. # 'J -> U 3 9 1 
J:*lfe*SMfcBt7 2ftJEMdtU hl/>WVl'->3 
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